The precursor to the germ cell-specific PCSK4 proteinase is inefficiently activated in transfected somatic cells: evidence of interaction with the BiP chaperone.
Proprotein convertase subtilisin/kexin type 4 (PCSK4), also known as proprotein convertase 4 (PC4), is a serine endoproteinase primarily expressed in testicular germ cells and in sperm. Inactivation of its gene in mouse causes male infertility. From studies of the biosynthesis of PCSK3/furin, its closest relative, it has been inferred that PCSK4 is synthesised in the endoplasmic reticulum as a zymogen; that it is rapidly matured by autocatalytic cleavage between the prodomain and the catalytic domain; that the cleaved prodomain remains attached to the mature enzyme; and that the enzyme is finally activated by the removal of the prodomain peptides following a secondary cleavage within the prodomain. In this study, we used human embryonic kidney 293 (HEK293) cells to study the biosynthesis of rat or human PCSK4. Our results show that the bulk of PCSK4 remains as an intracellular zymogen, presumably trapped in the endoplasmic reticulum, where it interacts with the general molecular chaperone glucose-regulated protein 78/Immunoglobulin heavy-chain binding protein (GRP78/BiP). These data suggest that, unlike other members of the convertase family, proPCSK4 cannot efficiently self-activate in somatic cells. These cells may lack the intracellular environment and the interacting molecules specific to testicular germ cells where this enzyme is normally expressed.